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Abstract Text - FPAR (2): 
SOLUTION: This clock tree circuit uses a transistor having a 

threshold 

voltage variable well structure for a clock element. Here, it has 
phase 

comparator circuits 31 to 33 which perform comparison 
observation of skew 

values among respective elements 21 to 24 and output 
differential voltage and 

charge pump circuits 41 to 43 which make the differential 
voltage of the 

circuits 31 to 33 inputs and supply them as well potential to each 
well 

terminal of the elements 21 to 24, controls the switching speed 
of a clock tree 

circuit by adjusting the threshold voltage of each element 21 to 
24 and reduces . 
clock skew. 
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LOW SKEW CLOCK TREE CIRCUIT USING VARIABLE 
THRESHOLD VOLTAGE TRANSISTOR 



. CO 
Oh 



S 

o 

O 



lU 

< 
H 
_l 

O 
> 



CO 

oo 
to 

CO 

o 
o 
o 
o 

CM 



5 

'> 

■4— » 

C 

B 

u 
o 

<u 
c 
<u 
o 

@ 



lU 

Z 
I- 

lU 

^' 

CO 

< 

M 

< 
> 

z 



3 
U 
t£ 
t-t 

u 
m 

lU 

o 

_i 

u cc 
uj u) 

(A M 

2? 



CO 
GO 

in C4 
o 



3 
CC 
< 
X 

< 

CO 

< 



CO 



CM 



CM 
O 
I 

o 
o 
o 

CM 



3 
N 



Q- P ^ 



0. 
CC 
O 
O 

O 
LU 



CM 
1^ 
O 

00 C7> 
O CJ> 

1^ 

22 o 

O CO 

^. s 
° s 

^ CO 
O CL 



i fe 



CO 
00 

in 

CO 

o 
o 
o 
o 

CM 

o. 



S 5 

i I 

c 7 



a 
a 



^ c S 2 w 

M < 



CO C 

o o 

o 5 |- 

C0_g § 

0) w « 

a 8 
2 o 

Q. O <U 

O C3) 5 

ul C O 

= Q. 

Q 2 c: 

^, O <D 

O »*- 3 
m O 



2 iS '^ S 

^ CC 0) O 
< 0- ^ O 



CD CO 



^ CL 

J;; «o 

•4— ' 

o — 

CO k- 
CD 

§^ 

O 0} 

S <i> 

CO O 
> CO 

-c o 
o 2 

W 3 
*C0 t3 
C 3 

^ CO 



O CO 

^ > ° 



11 

Q- (0 



1- <W 

C o 

E O S 5 

c CD 2s a> 

C -2= CO ^ 

CD (D ^ CO CO 

^ O ^ ^ 



^ 2 



o 
o 



5^ 

CO « 



CD CO <i) 



CO 0) CO ^ 

^ ^ c CD 

5 0 <D cnS 

2^ E iS m 

o o ^ o E 

2 o § To o 

CO ,^ > sz 

s 5 a S ^ 

Q. Q- $ w CO 

8 8 2^2 



^ c C3) CO o 

5 E x: ^ ^ 

™ CD O P 

CO .ti CD 

— > -n 



c 5 0) o)«« 
£ ~ ^. 



CO ^ 
CO CO 

O o 



« 3 O 
5 CX S O CD 



00 

in 
cn 
O 
o 
o 
o 

1? 

X 
Q 

U 
O 
Q 
O 
cu 
W 
II 

m 
Q 

o 
o 

X 



o 
c 

rn 
> 



(19)B*BI»»ff (JP> 02) & |§ 1^ & ^ (A) 



#^2000-3^1 
(P2000-35831A3 
(43)&B9B 3|E;£i2^2^ 2 8(2000.2.2) 



G0 6F 1/10 
• HOSL 7/081 



PI 

G0 6F 1/04 
HOSL 7/08 



3S0A . 5B079 
J 5 J 060 



? ffi^ofte OL <^ 5 s> 





^S710-ZOS309 


(71) USA ODKMSa^ 










W-mo^7 S2l B (1998.7.21) 


























(74)f^iA 100070219 






m± a (^4«) 






F^-^<^) 5B079 ^ BOOKXXS DD08 






5J060 AA03 fXZl 0C59 0D24 D032 






GG14 HH02 JJ06 KK36 KK37 






LL05 



(54) t5!§5©i6ISl pJSi«fi«Eb5>5?X:J'*fflVifcfi7;^j.-i'Ds/5'yy-IsIlft 



(5?) [Sii*)] 






» c*t» — ^ 



7AB 



3 



(2) 



^2000-35831 



^ n -y ^ ^jmt^ ^ □ -/ ^ 7 y -astcij . 
immx'S) imiSim i ^m^mzy y yj:^ 

Tfi^1-|.f-V'-i^'sJ?>'TlsIS8TS)Si9^i;!;S3cO 30 



COOOll 
[0002] 

Srd^St S ^ o '/ ^ y y -lHlSfi<^#7 Q «y ^ m-<r)-^^ 
[0003] 

x-f 7^y H ^ M'JtciO®^!. w i: ^cFBTfigr- 
ftSW. :7o«yi'xifi-*<:^t<^rS^i:jS&^^T 

[00041 ±^io:f:A=kmi-i-:s>^up\i^mii Lxn 

[0005] L*»L. «WF9-92 7 2 3^^t2ra 

100 06] *^B5^gwtt, ^V'v^vv-mm 

•yi'X^A D 7 ^"y y -SK t-tS^* i i: 

xrt>i. 

[0007] 

(ggs&^a^i-i^fto^] :ii^m<D-smm'^h 

^yif7.^^m^'it:i&::^^a.^^ a 7 y y -B^li:. 

>'j^^^i&fflv»s^'D7^'7y-iHif5Tfto-r. ifr^'o 

t . iti2ffiaiS**>4>#^ u 7 ;?«?^^Xrt/€*i5'iai 

^tl ; i: t\ y -IaIK<?5;t.-f y^v^x 

t?-Ki&^<WU ^'n7^X^i-S-«»r*Ct5:'(5 
l5^:-fS. ^^^H ^•^07^§&?IS^>^=^AHa5:ifc!l8 



3 

r 00 08] St. lfcEaSjSI3Sm*»^.«-^a'/7S^ 

, -^iONSM O S N 5 >'>''>^:P P n^i/WSl&^tOX/l/^ 
(0009] *5SHB<0^I^ffi«E h 7 yi^xi^ &fflv^ 

[0010] 

xmi^miixm^i. 

[ 0 0 1 1 J 0 1 v 

X\ mS^Esj^^3ifV'tmi:t^h^yi^:^^XM 

[ 0 0 1 2 ] 02 {imi<ommssi^'k^xj)^imi: 

Jt-> h 5 ^-i?;^:? Tl8^&ii!fe:? n -y ^ -laB i <o 
«JS7c2 5{iJ'o-/27fg^2 1. 22, 23, 

[0013] m3iim2(0!&^^i:J'yi^^^eoh^>'JX 

? o V ^'S^<73'>X;l/^ia{3:, PMM O S S 7 
Vy;^^<!0N'>X;l4Sf-CTR*At. NSMOSh 
5i's^';il:*'<^P'>x/l.^C TR * B i: t:»-5S$fx-C*J 

«i*^!Sc0Sg2i^|^JOl2HSt?5«5&5^-frD V ^ 
06«*3iH8<7)?P3<O||{fe0!l<!9@S«Bfe5:55^D'/^ 5 



(3) 1fia2000-35831 

4 

[0014] 04fiifc<©1«i:^-&^D7^3g^rtO 
21. 22. 2 3tffm=fJSfOmiimL^mEi: 

taijtimsimtms i , 32. 3 3 i: . msimei. 

ffi<^«E&A*i: U^Dy:?Sg^PSMO S hv^- 
i/-;^^'ON»>x;l4iiKF(i'>x;u«^it LTftlSi'i.^A' 
-i^TtOrr^m 1 . 4 2. 4 3i:K:i»?tt«**irv^ 

10 [0015] ^fe, 05i4ifc8a*af:=ar§?'n-y^'SE^ 
<r>fiff)9r2 y ;?5R-?2 4 Sr<— xtcLXSO 'O^-i? □ v 
i'»?2l. 2 2. 2 3fc<93il?[aofiffl^lb!icL. ^ 
€£E$-*:^3f«.fiMifcl8lslS&3 1.^3 2. 3 3i;. fiffl 

Sf-1'->'JK>':^'|H|»4 1 . 4 2 . 4 3 4: t J: OISfilt$ 

[O0l6]5gte$/^, SeJitbSatSit'SrS^J'a.y:?' 
S^Ort V? B 2 4 S-'^-XJc: UtS 0 D 
20 v9^=f-2ls 22. 234:O^^PiBcOi2lStJt^L. 

0B531. 3 3. 3 50||^&A:bi:L?av^§^ 
21. 22. 2 3<0PSM0Sh5yyX;?<0N'>x;U' 

sg?K:*^^x/Pmi: lxmrr?>i'^-i^:i<y7'E^4: 
1. 43. 45i:. {afflifcKl5I853 2. 34. 36ff)^ 
«E5SrA*i:U^n-/73g?21. 22. 230NSM 
OShy^j^'x^'coP 'i^x^i.sg^fc: "^x/W^fl: 4: UT^ 
^5f-V-S^M?:^rigB4 2s 4 4, 4 6tzX*)Hi& 

30 C00l7]±f5TlttBSLJtm?t#o^D-/^'vy~ 
EISKi. laiCSI'?, '^i^rj'/^m'meO^Qyi^x 

w^mm 2xmmLy o y ^ss 

^<^'>x;j/«fi:S'f-^r-y.if>'rigKcffiat' s ^xji' 

«e«!l^»3 TBSilteSilffll LK91i«E<^33g^^T :p CI 
[0018] 

•f«0ii^^»fe#^'nyj'5&?<!0'>x;b^<as>J@ 

[0019] *f6BBK:J:?itf , SiMEBj^T^ 
0 ft, S8aSfefNo?a!)^(ct«S»L^fV\ ffixdrA-=5cj? 



(4) 



55^2000-35831 



[ la 2 ] S 1 001S^E^I^'>i7l/«Bt«:i§-? b 9 V 
[03 ] E12O#^'o >';'Sg^h7>5^;^^l"<JK0 



1 vT-cMos^fflv^jfe:7D«/j?7';— as 

21v 22. 23. 24 J^D-y^S^ 

2 5 ^'n.y:7^^7c70-)'7ai? 



[®4] *^^OSIl<'5^«J<!9l3«Sffi^i&5rfrn'y 10 31. 32. 33. 34. 3 5. 36 
^'EIT-A$. 41. 42. 43. 44. 45. 46 

[05]*?|B3OS2<?5|?Jfi(J!|Ol3S«5flJSr^ro^y rOS 



VT-CMOSe/Bl 



mi] 



(1^31 



CTR+A 
o 



^ CTR*B 




[041 




